Nonspecific inhibition of DNA repair synthesis by tumor promoters in human diploid fibroblasts damaged with N-acetoxy-2-acetylaminofluorene.
The effects of selected tumor-promoting agents and their nonpromoting analogs on DNA repair synthesis were examined in human diploid fibroblasts (WI-38) damaged with N-acetoxy-2-acetylaminofluorene. Over a range of doses, three promoters (croton oil, 12-O-tetradecanoylphorbol-13-acetate, and anthralin) were found to inhibit DNA repair synthesis while their nonpromoting analogs (phorbol and 1,8-dihydroxyanthraquinone) had little effect. Another tumor promoter, phenol, inhibited DNA repair synthesis only at very high concentrations while an analog, 4-nitrophenol, produced inhibition of DNA repair synthesis at molar concentrations at which phenol had no effect. To investigate the specificity of this phenomenon, the effects of these agents on DNA-replicative synthesis, RNA synthesis, protein synthesis, and cell morphology were evaluated. At equimolar concentrations, tumor promoters were found to inhibit DNA-replicative synthesis as effectively as repair synthesis. RNA and protein synthesis were similarly inhibited over the same range of concentrations. Extensive morphological changes, interpreted as evidence of toxicity, were seen at concentrations of promoters that inhibited the macromolecular syntheses studied. The nonpromoting analogs, with the exception of nitrophenol, had little effect on these processes and showed only slight morphological damage. Thus tumor-promoting agents appeared to inhibit a number of macromolecular synthetic events, including DNA repair synthesis. It is suggested that the effect of tumor promoters on DNA repair synthesis is part of a general response to cellular injury rather than a selective response involving a single metabolic pathway. Furthermore, it is unlikely that the inhibition of repair synthesis represents the major mode of action of promoting agents in the carcinogenic process.